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Abstract— Styrofoam is a polysterine material that 
frequently used in Indonesia. Both in the food industries, 
electronic, or other industries. Yet according to Wibowo (2009) 
styrofoam is a material that is harmful to the environment, and 
health. Styrofoam waste is plastic waste which is difficult to be 
decomposed by environment. Need more than 500 years to 
decompose styrofoam. Whereas, Indonesia produces more than 
500 million waste styrofoam every day. 
In the other hand, Java is island that is largest 
producer of rice in Indonesia. Each year, Indonesia produced 35 
million tons of rice. 22% of rice production are rice husks.  
approximately 7 million tons of rice husk produced per year. 
Notice from the actual amount, rice husk is very potential to 
developed. And rice husk can be environmentally friendly 
styrofoam. This is evidenced by the value of the conductivity of a 
mixture of rice husk boards and resin have similary styrofoam’s 
conductivity values. 
EcoFoam, environmentally friendly styrofoam that 
fermented from rice husk, an adaptation from technology of 
making soybean cake (tempe) and ecocradle. This adaptation is 
based on the ability of tempe’s fungus hyphae (Rhizopus sp). The 
fungus hyphae can bind each component of soybean into one 
piece during the fermentation process. This program is as the 
adaptation from technology in making environmentally friendly 
styrofoam ecocradle made from agricultural waste in Europe by 
using fungal hyphae.Basidiomycota. 
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I. ENVIRONMENTAL ISSUE IN INDONESIA 
Styrofoam is a polysterine material that frequently used in 
Indonesia. Both in the food industries, electronic, or other industries. 
Yet according to Wibowo (2009) styrofoam is a material that is 
harmful to the environment, and health. Several world institutions 
like the World Health Organization's International Agency for 
Research on Cancer and EPA (Environmental Protection Agency) 
has been categorized styrofoam as   carsinogen material (material 
cause of cancer). Styrofoam  is  dangerous  because  the  grains  are  
made  of  styrene,  which  is processed by using benzene. Benzene 
is known can cause problems in the thyroid gland,  disrupting  the  
nervous  system,  causing  fatigue,  accelerated  heartbeat, trouble 
sleeping, and become easily agitated. 
Not  Only harmful  to  health  but    also  styrofoam  is  
dangerous  for  the environment. Styrofoam is a non-biodegradable 
material. By its nature, the styrofoam will last for years without be 
recycled. In fact, Styrofoam is considered as the main component of 
solid waste in the oceans.  Besides that styrofoam are produced 
using  HCF or hydrofluorocarbon that this material has a negative 
effect on the ozone layer and causing  global warming effect. 
Indonesia alone during the day, produces 884 million Styrofoam. 
Though Styrofoam itself requires 500 years to decompose in the 
soil . 
 
Figure 1. Styrofoam Waste At The Environmental Campus ITS 
Surabaya 
 
Therefore, it was necessary to find a solution to replace the 
styrofoam in 
Indonesia, for a better environmental future. 
II. CURRENT PRACTICAL SOLUTION 
Actually  in  Indonesia,  there  have  been  several  
attempts  to  reduce  or prevent the negative effects caused by 
styrofoam, such as decomposer  styrofoam from limonene, 
felofoam, and styrofoam with additive material “oxium”. 
The first is Felofoam which are the creation of a team of 
Youth Scientific Group (KIR) SMA 1 Semarang. Felofoam is 
made of cork and cork rod sweet corn that has been underutilized. 
This material is mixed with glycerol and starch. But this felofoam 
have a period of time, because the bacteria may be present in the 
flour so that it can cause decay. 
 
Figure 2 Innovation Green Styrofoam “Felofoam” 
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The second is, the styrofoam waste treatment process by 
using limonene. This innovation was initiated by Adrienne 
Trinovia Sulistyo  and Vici  Riyani Tedja,  using  limonene  
extraction  of  orange  peel.  Limonene  can  be  used  to dissolve 
polystyrene, and more ecologically friendly than acetone. But 
innovation is not yet able to replace the styrofoam in Indonesia, 
because the purpose of this material is to parse the styrofoam waste 
discharged into the environment, rather than replace the role of 
styrofoam. 
 
Figure 3 Effect Giving Substances Limonene In Styrofoam 
 
The third is a new generation of styrofoam, that is   
styrofoam from oxodegradable polystyrene as a raw materials. 
Oxium is an additive that is added to the polystyrene so  that it can 
accelerate the degradation process, which takes more time - about 
four years to decompose polystyrene, in environment. With the 
addition of oxium, polystyrene will have oxodegradable properties, 
which is degraded through oxidation mechanism is triggered by the 
presence of UV, heat, light,  oxygen,  and  mechanical  stress.  This  
allows  the  styrofoam  can  be decomposed in a span of 4 years. 
This material was discovered by PT Tirta Marta Indonesia. But 
although it can be decompose, the decomposition is still time to 
tend to the old (Chandra, 2011). 
 
III. PERSONAL PROJECT 
Java island  is  the island's  largest  rice producer in  
Indonesia.  In  other words, Java is the national granary. In the last 3 
years ie 2009, 2010, 2011 average production of rice in Java is 35 
million tons of rice, or half of the national rice production. 
 
Figure 3 Graph of Rice Production in Indonesia in 2009, 2010, 2011 
( Source : BPS, 2011) 
 
Rice mills can produce, rice by 72%, rice bran   5-8% 
and husk 20-22% (Prasad et al., 2001). If this statement is based 
Prasad et al, then the production of rice husks on the island of 
Java, about 7 million tons per year. A very large number if it 
can be better utilized. But so far, rice husk are only used as fuel for 
brick burning, burning for cooking or discarded. 
 
 
Figure 3 Graph of Rice Production in Indonesia in 2009, 2010, 2011 
( Source : BPS, 2011) 
 
Figure 4 Rice Husk as Brick Burner 
 
Yet according to Wibowo, rice husk which is a waste of 
the farm still has the potential to be reused as a heat insulating 
material. Traditionally it is seen in the utilization of rice husk to 
prevent the ice cubes do not melt more quickly. The results of 
comparative studies have been done show that the density of rice 
husk 6-1 boards with a thickness of 2 cm have a conductivity 
of 0.096 W / m ° C compared to the cork board at 0.095 W / m ° 
C 
 
Figure 4 Graph Value Thermal Conductivity of Rice Husk Board 
 (Sources: the results of the authors’s analysis, 2012) 
 
Based on the above explanation, the authors give a new 
idea in the manufacture of eco-friendly styrofoam, that is EcoFoam. 
EcoFoam actually imitate or emulate the methods of manufacture 
Ecocradle and making tempeh in Indonesia. Ecocradle itself is an 
eco-friendly styrofoam  created by Eben Bayer and Gavin 
McIntyre. To form it like styrofoam, Eben and Gavin connect the 
skin in grain results in European agricultural waste such as wheat 
bran, oat skin using misilium or fungal hyphae of the fungus 
Basidiomycota.  
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Figure 5 Illustration of Making EcoFoam 
(Sources: The results of the authors’s analysis, 2012) 
 
In the process of making EcoFoam, which will be used is a fungus 
Rhizopus sp or fungi commonly called tempeh fungi. Selection of 
tempe fungi as a raw material for the manufacture of this binder 
(hyphae-forming material) based on its resources are easily available, 
and rice husks have key components such as cellulose (31.4 to 
36.3%), hemicellulose (2.9 to 11,8%), and lignin (9.5 to 18.4%) 
(Champagne, 2004) which can be used Rhizopus sp as a nutrient 
during the fermentation process. 
 
Figure 6 The Composition Structur of Rice Husk 
(Source : Badan Penelitian dan Pengembangan Pertanian, Departemen 
Pertanian, 2007) 
 
In addition to the compounds that have been mentioned above, in 
Figure 6, rice husks also have some content that can be used by 
Rhizopus sp as energy requirements during the fermentation process 
takes place.  
Overall, the stages of the manufacturing process EcoFoam 
similar to the process of making tempeh, that is, the boiling stage, the 
stage of immersion and acidification, the washing stage, inoculation 
with yeast, and fermentation.  
In the first stages of making EcoFoam is, rice husks boiled first. 
Boiling stage serves as the hydration process, which is to absorb as 
much water as rice husk as possible. Boiling is also intended to 
soften the rice husk so will be able to absorb the acid in the soaking 
stage. Next, is the stage of immersion. The purpose of this stage is 
for the hydration of rice husks and let the fermentation of lactic acid 
naturally in order to obtain acidity required for the growth of fungi. 
Lactic acid fermentation occurs is characterized by the emergence of 
a sour smell and scum on the water bath due to the growth of 
Lactobacillus bacteria. When the growth of lactic acid bacteria are 
not optimum, acid should be added to the soaking water.  
Next is the final washing process. Final washing process 
performed to remove impurities that may be formed by lactic acid 
bacteria and rice hulls that are not too acidic. Besides that, the 
bacteria and dirt can inhibit the growth of fungi. 
The next stage is the stage of inoculation. This stage is performed 
by the addition of inoculum, the yeast tempeh or laru. Inoculation 
can be done in two ways, namely (1) spreading the inoculum on the 
surface of the cooled rice husks and dried, then mixed evenly before 
being put into the mold EcoFoam; or (2) of inoculum can be mixed 
directly at the time of immersion, left for some time, and then dried. 
The most important thing in making EcoFoam is optimizing 
the growth of fungal mycelia used. Mycelia or fungal hyphae served 
as a binder of each component of rice husk on EcoFoam and give 
the effect of "foam" in white on EcoFoam  like styrofoam. 
EcoFoam making process carried out in a container that has been 
formed. It aims to establish EcoFoam according to the desired shape 
and condition. 
In the next stage is the fermentation process. The 
fermentation process normally occurs in anaerobic conditions, 
therefore to making EcoFoam done on the state of a confined space, 
with no light coming in, and without water and without chemical 
additives, and usually this process dilakukan pada suhu 20 °C – 
37 °C. Storage will be the same as 5-7 days of storage 
at EcoCradle. For the removal of the growth of spores, it is 
necessary to heating by using the oven with the temperature range 
100-105oC (en.wikipedia.org, 2011). Rhizopus sp will die at this 
temperature range, so that when used on EcoFoam fungus will not 
grow again. 
 
 
 
Figur 9. Illustration of Green Foam Products 
(Sources : the results of the analysis the authors, 2012) 
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IV. RESOURCE REQUIREMENTS 
 
V. THE ECONOMIC AND ENVIRONMENTAL BENEFITS 
If viewed from the cost involved and facilities are available, the 
visibility of this project can be performing well. In the early stages 
EcoFoam project will focus on research EcoFoam conductivity 
values, as well as optimization of the growth of the fungus to 
produce EcoFoam with the highest quality.  
 
A. From Economic side  
 
The basic ingredients of the manufacture of styrofoam is petroleum. 
Keep in mind, to make styrofoam size 30 x 30 x 30 cm is required at 
least 1.5 liters of fuel oil. Of course this will cause, the less available 
of oil.  
Meanwhile, to make EcoFoam the same size predicted only a cost of 
Rp. 5000, -. With record demand for ¼ sacks of rice husk (Rp 1250, -
), and the requirement of 250 grams of yeast (Rp 3750, -). But this 
prediction is the initial prediction, in which further research is needed 
to prove how much the actual costs involved.  
 
B. From Environmental Side  
 
Styrofoam is a material non-biodegredable which takes about 
500 years to decompose without a trace in the environment. Besides 
that, styrofoam is also harmful for health because it is a carcinogenic 
material, the material that can cause cancer of the body use.  
When compared with styrofoam, EcoFoam's raw material comes 
from the natural form of agricultural waste (rice husk). Rice husk is a 
material that can be recycled biodegredable quickly in the 
environment. This is evidenced by the use of rice husk as fertilizer 
plants. In addition EcoFoam can also optimize the use of rice hulls as 
basic materials. As was explained earlier, in Indonesia especially in 
Java, is the No. 1 producer of rice in Indonesia, which produce rice 
husk, 7 million tons per year. 
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